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Description
BACKGROUND OF THE DISCLOSURE

Cross-Reference to Related Application

[0001] The presentapplication claims the benefit of Ko-
rean Patent Application No. 10-2018-0019432 filed on
February 19, 2018 with the Korean Intellectual Property
Office, the disclosure of which is incorporated herein by
reference in its entirety.

Field of the Disclosure

[0002] The present disclosure relates to a secondary
battery and a battery pack, and more particularly, to a
secondary battery configured such that the life or degra-
dation of the secondary battery is effectively estimated
as the secondary battery degrades and a battery pack
including the same.

Description of the Related Art

[0003] Recently,thereis dramatically growing demand
for portable electronic products such as laptop comput-
ers, video cameras and mobile phones, and with the in-
tense development of electric vehicles, accumulators for
energy storage, robots and satellites, many studies are
being made on high performance secondary batteries
that can be recharged repeatedly.

[0004] Currently, commercially available secondary
batteries include nickel-cadmium batteries, nickel-hydro-
gen batteries, nickel-zinc batteries, lithium secondary
batteries and the like, and among them, lithium second-
ary batteries have little or no memory effect, and thus
they are gaining more attention than nickel-based sec-
ondary batteries for their advantages of free charging
and discharging, a very low self-discharge rate and high
energy density.

[0005] Alithium secondary battery mainly uses lithium-
based oxide and a carbon material for a positive electrode
active material and a negative electrode active material
respectively. The lithium secondary battery includes an
electrode assembly including a positive electrode plate
and a negative electrode plate coated respectively with
the positive electrode active material and the negative
electrode active material with a separator interposed be-
tween, and a packaging material, i.e., a battery case her-
metically sealed to receive the electrode assembly there-
in together with an electrolyte solution.

[0006] In general, lithium secondary batteries may be
classified into can-type secondary batteries in which an
electrode assembly is embedded in a metal can and sec-
ondary batteries in which an electrode assembly is em-
bedded in a pouch of an aluminum laminate sheet, ac-
cording to the shape of the packaging material. These
secondary batteries are usually manufactured by receiv-
ing the electrode assembly in the packaging material,
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and in this state, injecting an electrolyte solution, and
sealing the packaging material.

[0007] More recently, with the extended application
range of secondary batteries, secondary batteries are
being widely used in small portable devices including
smart phones, as well as medium- and large-scale de-
vices such as electric vehicles including hybrid vehicles
or energy storage systems.

[0008] Inthe case of asecondary battery, as the usage
period increases, the performance degrades compared
to initial state. Additionally, performance degradation es-
timation of the secondary battery is said to be State Of
Health (SOH) estimation of the secondary battery, and
the SOH of the secondary battery is an important factor
in determining when to replace the secondary battery.
[0009] Additionally, the secondary battery may differ
in degradation for each secondary battery depending on
environments in which the secondary battery is manu-
factured and used. Additionally, in the case of a battery
pack including a plurality of secondary batteries, itis nec-
essary to accurately estimate the life of each secondary
battery as the secondary batteries degrade. Typically, a
Battery Management System (BMS) is required to accu-
rately estimate to the life of each secondary battery pro-
vided in the battery pack, and based on this, operate the
battery pack efficiently.

SUMMARY OF THE DISCLOSURE

[0010] The present disclosure is designed under the
background of the related art as described above, and
therefore the present disclosure is directed to providing
an improved secondary battery for effectively estimating
the life or degradation of the secondary battery as the
secondary battery degrades.

[0011] These and other objects and advantages of the
present disclosure will be understood by the following
description and will be apparent from the embodiments
of the present disclosure. Additionally, it will be readily
understood that the objects and advantages of the
present disclosure are realized by the means set forth in
the appended claims and combinations thereof.

[0012] A secondary battery according to an aspect of
the present disclosure may include a packaging material
including an upper cover and a lower cover, the packag-
ing material formed by sealing an outer periphery of the
upper cover and an outer periphery of the lower cover,
an electrode assembly including a plurality of first elec-
trode plates, a plurality of second electrode plates
stacked in an alternating manner with the plurality of first
electrode plates with a separator interposed between, a
first measuring plate and a second measuring plate hav-
ing a same polarity as the first electrode plate and includ-
ed in at least one of the plurality of first electrode plates,
a first electrode tab extending from the first electrode
plate, a second electrode tab extending from the second
electrode plate, a first measuring tab extending from the
first measuring plate and a second measuring tab ex-
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tending from the second measuring plate, a firstelectrode
lead having one end in contact with the first electrode tab
and the other end exposed outside the packaging mate-
rial, a second electrode lead having one end in contact
with the second electrode tab and the other end exposed
outside the packaging material, a first measuring lead
having one end in contact with the first measuring tab
and the other end exposed outside the packaging mate-
rial, and a second measuring lead having one end in con-
tact with the second measuring tab and the other end
exposed outside the packaging material.

[0013] The first electrode plate and the second elec-
trode plate may have different polarities.

[0014] The first measuring plate and the second meas-
uring plate may be included in any one of the plurality of
first electrode plates such that the first measuring plate
and the second measuring plate are spaced a predeter-
mined distance apart.

[0015] The electrode assembly may further include an
insulating element configured to fix the first measuring
plate and the second measuring plate, and to electrically
isolate the first measuring plate from the second meas-
uring plate.

[0016] The first measuring plate and the second meas-
uring plate may be each includedin any two of the plurality
of first electrode plates.

[0017] The electrode assembly may be configured
such that the first electrode lead, the second electrode
lead, the first measuring lead and the second measuring
lead are disposed on a same plane with each of their
lengthwise directions facing a same direction.

[0018] The first measuring tab may be integrated with
the first measuring lead in a form of a plate.

[0019] The second measuring tab may be integrated
with the second measuring lead in a form of a plate.
[0020] The positive electrode lead, the negative elec-
trode lead, the first measuring lead and the second meas-
uring lead may extend out of the packaging material in a
same direction.

[0021] The positive electrode lead, the negative elec-
trode lead, the first measuring lead and the second meas-
uring lead may be bent up or down in a same direction.
[0022] A battery pack according to another aspect of
the present disclosure may include the secondary battery
according to an aspect of the present disclosure.
[0023] According to an aspect of the present disclo-
sure, in a secondary battery, there is provided a structure
that can externally measure a reaction non-uniformity
phenomenon occurring in the plane direction of a plurality
of electrode plates provided in an electrode assembly as
the secondary battery degrades, the secondary battery,
helping to determine the level of degradation more easily
and accurately.

[0024] Particularly, according to an embodiment of the
present disclosure, in the case of a secondary battery, it
is possible to accurately measure the degree of reaction
non-uniformity by measuring a potential difference be-
tween two electrode plates that replace one or two elec-
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trode plates, and through this, there is provided an im-
proved secondary battery that can effectively estimate
the life or degradation of the secondary battery.

[0025] The present disclosure may have a variety of
other effects, and these and other effects of the present
disclosure can be understood by the following description
and will be apparent from the embodiments of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings illustrate pre-
ferred embodiments of the present disclosure, and to-
gether with the following detailed description, serve to
provide a further understanding of the technical aspects
of the present disclosure. However, the present disclo-
sure is not to be construed as being limited to the draw-
ings.

FIG. 1 is a schematic exploded perspective view
showing the configuration of a secondary battery ac-
cording to an embodiment of the present disclosure.
FIG. 2 is an assembled perspective view of the sec-
ondary battery shown in FIG. 1.

FIG. 3 is a schematic exploded perspective view
showing the configuration of an electrode assembly
according to an embodiment of the present disclo-
sure.

FIGS. 4 and 5 are schematic perspective views
showing connection of a measuring plate and an in-
sulating element according to differentembodiments
of the present disclosure.

FIG. 6 is a schematic exploded perspective view
showing the configuration of an electrode assembly
according to another embodiment of the present dis-
closure.

FIG. 7 is a schematic perspective view showing the
configuration of a secondary battery according to an
embodiment of the present disclosure.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0027] Hereinafter, the preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Prior to the descrip-
tion, it should be understood that the terms or words used
in the specification and the appended claims should not
be construed as limited to general and dictionary mean-
ings, but interpreted based on the meanings and con-
cepts corresponding to technical aspects of the present
disclosure on the basis of the principle that the inventor
is allowed to define terms appropriately for the best ex-
planation.

[0028] Therefore, the embodiments described herein
and illustrations shown in the drawings are just a most
preferred embodiment of the present disclosure, but not
intended to fully describe the technical aspects of the
present disclosure, so it should be understood that other
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equivalents and modifications could be made thereto at
the time of filing the application.

[0029] Additionally, in describing the present disclo-
sure, when itis deemed that a certain detailed description
of relevant known elements or functions renders the key
subject matter of the present disclosure ambiguous, the
detailed description is omitted herein.

[0030] Unless the context clearly indicates otherwise,
it will be understood that the term "comprises" or "in-
cludes" when used in this specification, specifies the
presence of stated elements, but does not preclude the
presence or addition of one or more other elements.
[0031] In addition, throughout the specification, it will
be further understood that when an element is referred
to as being "connected to" another element, it can be
directly connected to the other element or intervening
elements may be present.

[0032] FIG. 1isaschematicexploded perspective view
showing the configuration of a secondary battery accord-
ing to an embodiment of the present disclosure, and FIG.
2 is an assembled perspective view of the secondary
battery shown in FIG. 1.

[0033] Referring to FIGS. 1 and 2, the secondary bat-
tery 1 according to the present disclosure includes a
packaging material 200, an electrode assembly 100, a
positive electrode lead 310, a negative electrode lead
320, a first measuring lead 330 and a second measuring
lead 340. The secondary battery 1 may be a pouch type.
[0034] The packaging material 200 may have a con-
cave internal space, and the electrode assembly 100 and
an electrolyte solution may be received in the internal
space.

[0035] Particularly, the packaging material 200 may in-
clude an upper cover 210 and a lower cover 220, and in
this case, the concave internal space may be formed in
both the upper cover 210 and the lower cover 220 as
shown in FIG. 1.

[0036] The packaging material 200 may be formed by
sealing the outer periphery of the upper cover 210 and
the lower cover 220. That s, each of the upper cover 210
and the lower cover 220 may have a sealing part S at
the edges of the internal space, and the internal space
ofthe packaging material 200 may be hermetically closed
by sealing the sealing part S by heat fusion.

[0037] The electrode assembly 100 may include a sep-
arator, a plurality of first electrode plates 110, a plurality
of second electrode plates 120, a plurality of first elec-
trode tabs 111, a plurality of second electrode tabs 121,
a first measuring plate, a second measuring plate, a first
measuring tab and a second measuring tab. Hereinafter,
for convenience of description, assume that the first elec-
trode plate is a positive electrode plate and the second
electrode plate is a negative electrode plate. In this case,
the first electrode tab may be referred to as a positive
electrode tab and the second electrode tab may be re-
ferred to as a negative electrode tab. Of course, the
present disclosure is not limit thereto, and the first elec-
trode plate may be a negative electrode plate and the
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second electrode plate may be a positive electrode plate.
[0038] The configuration of the electrode assembly
100 will be described in detail with reference to FIG. 3.
FIG. 3is a schematic exploded perspective view showing
the configuration of the electrode assembly according to
an embodiment of the present disclosure. However, for
convenience of description, the separator is not shown
in FIG. 3. Referring to FIG. 3, the electrode assembly
100 includes a plurality of electrode plates 110, 120, 130
and 140 with the separator interposed between. Partic-
ularly, the plurality of electrode plates, stacked with the
separator interposed between, is received in the internal
space of the packaging material 200. More specifically,
the electrode assembly 100 may include the plurality of
positive electrode plates 110 and the plurality of negative
electrode plates 120 stacked in up-down direction.
[0039] Here, the electrode plate is the positive elec-
trode plate 110 or the negative electrode plate 120, and
the electrode assembly 100 may include the positive
electrode plate 110 and the negative electrode plate 120
stacked with their wide surfaces facing each other, and
the separator interposed between. That is, the electrode
assembly 100 may include the positive electrode plate
110 and the negative electrode plate 120 stacked in an
alternating manner with the separator interposed be-
tween, and the positive electrode plate 110 and the neg-
ative electrode plate 120 are spaced a predetermined
distance apart from each other. Additionally, the positive
electrode plate 110 and the negative electrode plate 120
are formed by applying an active material slurry to a cur-
rent collector, and the slurry may be generally formed by
shaking a particulate active material, an auxiliary con-
ductor, a binder and a plasticizer with an addition of sol-
vents.

[0040] The positive electrode tab 111 may extend from
the plurality of positive electrode plates 110, and the neg-
ative electrode tab 121 may extend from the plurality of
negative electrode plates 120. More specifically, the pos-
itive electrode plate 110 may have the positive electrode
tab 111 in a non-coated region where the positive elec-
trode active material is not coated, and the negative elec-
trode plate 120 may have the negative electrode tab 121
in a non-coated region where the negative electrode ac-
tive material is not coated. For example, the positive elec-
trode tab 111 and the negative electrode tab 121 may
extend out of the electrode plate, and may be formed by
cutting the electrode plate or by attaching a metal plate
of a same or different material to the electrode plate.
[0041] The first measuring plate 130 and the second
measuring plate 140 have the same polarity. For exam-
ple, both the first measuring plate 130 and the second
measuring plate 140 may be a plate having the positive
or negative polarity. More specifically, the first measuring
plate 130 and the second measuring plate 140 may be
formed by applying a positive electrode active material
to the surface of an aluminum current collector, or by
applying a negative electrode active material to the sur-
face of an aluminum current collector.
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[0042] The first measuring plate 130 and the second
measuring plate 140 may be provided in place of at least
one of the positive electrode plate 110 and the negative
electrode plate 120. More specifically, the first measuring
plate 130 and the second measuring plate 140 may be
provided at the position of at least one positive electrode
plate 110 or negative electrode plate 120 in place of the
atleast one positive electrode plate 110 or negative elec-
trode plate 120 of the plurality of positive electrode plates
110 and the plurality of negative electrode plates 120
stacked in an alternating manner in up-down direction.
[0043] For example, the first measuring plate 130 and
the second measuring plate 140 may be provided at the
position of a positive electrode plate 110 in place of the
positive electrode plate 110. In this instance, both the
firstmeasuring plate 130 and the second measuring plate
140 may be a plate having the positive polarity. Likewise,
the first measuring plate 130 and the second measuring
plate 140 may be provided at the position of a negative
electrode plate 120 in place of the negative electrode
plate 120. In this instance, both the first measuring plate
130 and the second measuring plate 140 may be a plate
having the negative polarity.

[0044] The first measuring tab 131 is electrically con-
nected to the first measuring plate 130, and the second
measuring tab 141 is electrically connected to the second
measuring plate 140. Here, the first measuring tab 131
may extend from the first measuring plate 130, and the
second measuring tab 141 may extend from the second
measuring plate 140. More specifically, the first measur-
ing plate 130 may have the first measuring tab 131 in a
non-coated region where the positive electrode active
material is not coated, and the second measuring plate
140 may have the second measuring tab 141 in a non-
coated region where the negative electrode active ma-
terial is not coated. For example, the first measuring tab
131 and the second measuring tab 141 may extend out
of the first measuring plate 130 and the second measur-
ing plate 140. In this instance, the first measuring tab 131
and the second measuring tab 141 may be formed by
cutting the first measuring plate 130 and the second
measuring plate 140 or by attaching a metal plate of a
same or different material to the first measuring plate 130
and the second measuring plate 140.

[0045] Oneend ofthe positive electrode lead 310 elec-
trically contacts the positive electrode tab 111, and the
other endis exposed outside the packaging material 200.
Additionally, a portion of the positive electrode lead 310
is inserted into the packaging material 200. More specif-
ically, the plurality of positive electrode tabs 111 extend-
ing out of each of the plurality of positive electrode plates
110 may be connected to the positive electrode lead 310
when they are brought into contact. In this instance, the
connection between the plurality of positive electrode
tabs 111 and/or the connection between the positive
electrode tab 111 and the positive electrode lead 310
may be carried out by a welding process. For example,
as shown in FIG. 1, the positive electrode lead 310 may
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be directly connected to the plurality of positive electrode
tabs 111 extending out of the plurality of positive elec-
trode plates 110.

[0046] Additionally, the positive electrode lead 310
may be interposed between the upper cover 210 and the
lower cover 220 such that part of the positive electrode
lead 310 may be disposed in the internal space of the
packaging material 200. Additionally, the remaining part
of the positive electrode lead 310 may be exposed out-
side the packaging material 200. For example, as shown
in FIG. 2, the positive electrode lead 310 may extend in
the outward direction of the packaging material 200 with
the part exposed outside the packaging material 200.
[0047] One end of the negative electrode lead 320
electrically contacts the negative electrode tab 121, and
the other end is exposed outside the packaging material
200. Additionally, a portion of the negative electrode lead
320 is inserted into the packaging material 200. More
specifically, the plurality of negative electrode tabs 121
extending out of each of the plurality of negative electrode
plates 120 may be connected to the negative electrode
lead 320 when they are brought into contact. In this in-
stance, the connection between the plurality of negative
electrode tabs 121 and/or the connection between the
negative electrode tab 121 and the negative electrode
lead 320 may be carried out by a welding process. For
example, as shown in FIG. 1, the negative electrode lead
320 may be directly connected to the plurality of negative
electrode tabs 121 extending out of the plurality of neg-
ative electrode plates 120.

[0048] Additionally, the negative electrode lead 320
may be interposed between the upper cover 210 and the
lower cover 220 such that part of the negative electrode
lead 320 may be disposed in the internal space of the
packaging material 200. Additionally, the remaining part
of the negative electrode lead 320 may be exposed out-
side the packaging material 200. For example, as shown
in FIG. 2, the negative electrode lead 320 may extend in
the outward direction of the packaging material 200 with
the part exposed outside the packaging material 200.
[0049] One end of the first measuring lead 330 electri-
cally contacts the first measuring tab 131, and the other
end is exposed outside the packaging material 200. Ad-
ditionally, part of the first measuring lead 330 is inserted
into the packaging material 200. More specifically, the
first measuring tab 131 extending out of the first meas-
uring plate 130 may be connected to the first measuring
lead 330. In this instance, the connection between the
first measuring tab 131 and the first measuring lead 330
may be carried out by a welding process. For example,
as shown in FIG. 1, the first measuring lead 330 may be
directly connected to the first measuring tab 131 extend-
ing out of the first measuring plate 130.

[0050] Additionally, the first measuring lead 330 may
be interposed between the upper cover 210 and the lower
cover 220 such that part of the first measuring lead 330
may be disposed in the internal space of the packaging
material 200. Additionally, the remaining part of the first
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measuring lead 330 may be exposed outside the pack-
aging material 200. For example, as shown in FIG. 2, the
first measuring lead 330 may extend in the outward di-
rection of the packaging material 200 with the part ex-
posed outside the packaging material 200.

[0051] One end of the second measuring lead 340
electrically contacts the second measuring tab 141, and
the other end is exposed outside the packaging material
200. Additionally, a portion of the second measuring lead
340 is inserted into the packaging material 200. More
specifically, the second measuring tab 141 extending out
of the second measuring plate 140 may be connected to
the second measuring lead 340. In this instance, the con-
nection between the second measuring tab 141 and the
second measuring lead 340 may be carried outby a weld-
ing process. Forexample, as shownin FIG. 1, the second
measuring lead 340 may be directly connected to the
second measuring tab 141 extending out of the second
measuring plate 140.

[0052] Additionally, the second measuring lead 340
may be interposed between the upper cover 210 and the
lower cover 220 such that part of the second measuring
lead 340 may be disposed in the internal space of the
packaging material 200. Additionally, the remaining part
of the second measuring lead 340 may be exposed out-
side the packaging material 200. For example, as shown
in FIG. 2, the second measuring lead 340 may extend in
the outward direction of the packaging material 200 with
the part exposed outside the packaging material 200.
[0053] The present disclosure may estimate the state
of the secondary battery using the first measuring lead
330 and the second measuring lead 340. Particularly,
the present disclosure may estimate the life or degrada-
tion of the secondary battery using a potential difference
between the first measuring lead 330 and the second
measuring lead 340. For example, as the secondary bat-
tery 1 degrades, a potential difference occurs between
the first measuring lead 330 and the second measuring
lead 340, and the life of the secondary battery may be
estimated according to the degree of the potential differ-
ence occurred.

[0054] The first measuring tab 131 may be integrated
into one plate with the first measuring lead 330. Addition-
ally, the second measuring tab 141 may be integrated
into one plate with the second measuring lead 340.
[0055] Additionally, the positive electrode lead 310, the
negative electrode lead 320, the first measuring lead 330
and the second measuring lead 340 may run in the same
direction from the packaging material 200. For example,
as shown in FIGS. 1 and 2, the positive electrode lead
310, the negative electrode lead 320, the first measuring
lead 330 and the second measuring lead 340 may extend
in +y-axis direction of FIGS. 1 and 2.

[0056] According to this configuration of the present
disclosure, it is possible to easily measure the voltage
across the first measuring lead and the second measur-
ing lead. Particularly, the first measuring lead 330 and
the second measuring lead 340 may easily come into
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contact with measuring terminals that are connected to
the first measuring lead 330 and the second measuring
lead 340.

[0057] Additionally, the first measuring tab 131 and the
second measuring tab 141 may be formed at different
positions in the horizontal direction from the positions of
the positive electrode tab 111 and the negative electrode
tab 121 between the positive electrode tab 111 and the
negative electrode tab 121. That is, the first measuring
lead 330 and the second measuring lead 340 may be
formed in parallel to the positive electrode lead 310 and
the negative electrode lead 320. For example, as shown
in FIG. 1, the first measuring tab 131 and the second
measuring tab 141 may be formed at positions located
at a predetermined distance apart in x-axis direction or
in x- and z-axis direction from the positive electrode tab
111 and the negative electrode tab 121 between the pos-
itive electrode tab 111 and the negative electrode tab
121. Additionally, the positive electrode lead 310, the
negative electrode lead 320, the first measuring lead 330
and the second measuring lead 340 may be formed in
parallel such that parts of the positive electrode lead 310,
the negative electrode lead 320, the first measuring lead
330 and the second measuring lead 340 extending out
of the packaging material 200 may run in parallel. Spe-
cifically, the positive electrode lead 310, the negative
electrode lead 320, the first measuring lead 330 and the
second measuring lead 340 may be disposed on the
same virtual plane such that each of their lengthwise di-
rections may face the same direction. For example, re-
ferring to FIG. 2, the positive electrode lead 310, the neg-
ative electrode lead 320, the first measuring lead 330
and the second measuring lead 340 may be disposed on
the same plane such that each of their upper surfaces
may run in parallel and each of their lengthwise directions
may face the same +y direction. According to this con-
figuration of the present disclosure, itis possible to easily
charge and discharge the secondary battery and esti-
mate the state of the secondary battery. Particularly, ac-
cording to this configuration of the present disclosure,
the state of the secondary battery may be easily estimat-
ed by the first measuring tab and the second measuring
tab formed at different positions in the horizontal direction
from the positive electrode tab and the negative electrode
tab used to charge and discharge the secondary battery.
[0058] Referringto FIG. 3, the electrode assembly 100
according to the present disclosure may include the plu-
rality of electrode plates stacked in up-down direction.
Particularly, the first measuring plate 130 and the second
measuring plate 140 may be provided in place of at least
one electrode plate of the plurality of positive electrode
plates 110 and the plurality of negative electrode plates
120. More specifically, the first measuring plate 130 and
the second measuring plate 140 may be stacked in the
same layer in the electrode assembly 100 having a stack
of the plurality of electrode plates.

[0059] Forexample, asshowninFIG. 3, the first meas-
uring plate 130 and the second measuring plate 140 may
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be provided at the position of a positive electrode plate
110 in place of the positive electrode plate 110. That is,
the first measuring plate 130 and the second measuring
plate 140 may be provided in the same layer between
two negative electrode plates 120. Additionally, although
not shown in the drawing, the first measuring plate 130
and the second measuring plate 140 may be provided at
the position of a negative electrode plate 120 in place of
the negative electrode plate 120. That is, the first meas-
uring plate 130 and the second measuring plate 140 may
be provided in the same layer between two positive elec-
trode plates 110. According to this configuration of the
present disclosure, it is possible to measure a potential
difference caused by non-uniformity inside the second-
ary battery and thus estimate the state of the secondary
battery more accurately.

[0060] The electrode assembly 100 according to the
present disclosure may further include an insulating el-
ement 150. This will be described in more detail with ref-
erence to FIGS. 4 and 5. FIGS. 4 and 5 are schematic
perspective views showing connection of the measuring
plate and the insulating element according to different
embodiments of the present disclosure.

[0061] Referring to FIGS. 4 and 5, the insulating ele-
ment 150 may fix the first measuring plate 130 and the
second measuring plate 140. More specifically, the insu-
lating element 150 may fix the first measuring plate 130
and the second measuring plate 140 such that the first
measuring plate 130 and the second measuring plate
140 may be disposed in parallel in one layer among the
plurality of electrode plates.

[0062] Forexample, as shown in FIG. 4, the insulating
element 150 may be made of an insulating material, and
may be implemented as a plate of the same size as the
electrode plate provided in the electrode assembly 100.
Additionally, the insulating element 150 may have an in-
ternal space 151 of the same size as the area of the first
measuring plate 130 and the second measuring plate
140. Here, the internal space 151 may be an empty space
that is open in the vertical direction, with the open top
and bottom in the same size as the area of the first meas-
uring plate 130 and the second measuring plate 140.
Additionally, the first measuring plate 130 and the second
measuring plate 140 may be provided in the internal
space 151. Here, the first measuring plate 130 and the
second measuring plate 140 may be inserted and fixed
into the internal space 151 of the insulating element 150
in the direction a of FIG. 4. In this instance, the internal
space into which the first measuring plate 130 is inserted
and the internal space into which the second measuring
plate 140 is inserted may be spaced a predetermined
distance apart in a first direction. Here, the first direction
may include the x-axis direction shown in FIGS. 2 and 3.
Accordingly, the first measuring plate 130 and the second
measuring plate 140 may be mounted in the insulating
element 150 and kept in electrically insulated state. As
another example, as shown in FIG. 5, the insulating el-
ement 150 may be made of an insulating material and
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disposed between the first measuring plate 130 and the
second measuring plate 140. For example, the insulating
element 150 may be formed in the shape of a bar that
extends in the lengthwise direction of the first measuring
plate 130 and the second measuring plate 140. Addition-
ally, the insulating element 150 may be interposed be-
tween the first measuring plate 130 and the second
measuring plate 140 arranged in parallel in the horizontal
direction, namely, the first direction, with wide surfaces
lying upwards and downwards, to separate the first
measuring plate 130 from the second measuring plate
140. Through the insulating element 150, the first meas-
uring plate 130 and the second measuring plate 140 may
be kept in electrically insulated state.

[0063] Particularly, the insulating element 150 may be
configured such that the first measuring plate 130 and
the second measuring plate 140 may be inserted into the
insulating element 150. More specifically, the insulating
element 150 may have an inner groove 152. The inner
groove 152 may extend straight in the lengthwise direc-
tion of the first measuring plate 130 and the second meas-
uring plate 140 such that the first measuring plate 130
and the second measuring plate 140 are coupled to the
inner groove 152. Here, the first measuring plate 130 and
the second measuring plate 140 may be inserted and
fixed into the inner groove 152 of the insulating element
150 in the direction a of FIG. 5.

[0064] Additionally, the insulating element 150 may
electrically insulate the first measuring plate 130 from the
second measuring plate 140. More specifically, the insu-
lating element 150 may separate the first measuring plate
130 from the second measuring plate 140 to maintain a
predetermined distance between the first measuring
plate 130 and the second measuring plate 140. Addition-
ally, the insulating element 150 may be made of an in-
sulating material, to prevent the contact between the first
measuring plate 130 and the second measuring plate
140. For example, as shown in FIGS. 4 and 5, the first
measuring plate 130 and the second measuring plate
140 may be spaced apart by the insulating element 150
to prevent the contact between.

[0065] FIG.6isaschematicexploded perspective view
showing the configuration of the electrode assembly ac-
cording to another embodiment of the presentdisclosure.
However, for convenience of description, the separator
is not shown in FIG. 6. Additionally, in this embodiment,
for the parts to which the description of the previous em-
bodiment may be similarly applied, a detailed description
is omitted herein, and it will be described primarily based
on difference(s).

[0066] Referringto FIG. 6, the electrode assembly 100
according to the present disclosure may include the plu-
rality of electrode plates 110, 120, 130 and 140 stacked
in up-down direction. Particularly, the first measuring
plate 130 and the second measuring plate 140 may be
provided at the position of two electrode plates in place
of the two electrode plates having the same polarity
among the plurality of positive electrode plates 110 and
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the plurality of negative electrode plates 120. That s, the
first measuring plate 130 may be provided in place of a
specific electrode plate of the plurality of positive elec-
trode plates 110 and the plurality of negative electrode
plates 120, and the second measuring plate 140 may be
provided in place of a different electrode plate having the
same polarity as the above specific electrode plate of the
plurality of positive electrode plates 110 and the plurality
of negative electrode plates 120. The first measuring
plate 130 and the second measuring plate 140 may be
stacked in different layers.

[0067] For example, as shown in FIG. 6, each of the
firstmeasuring plate 130 and the second measuring plate
140 may be provided at the position of each of two pos-
itive electrode plates 110 in place of the two positive elec-
trode plates 10. Thatis, the first measuring plate 130 may
be provided at the position of a first positive electrode
plate among the plurality of positive electrode plates 110,
and the second measuring plate 140 may be provided at
the position of a second positive electrode plate that is
not identical to the first positive electrode plate among
the plurality of positive electrode plates 110. Accordingly,
each of the first measuring plate 130 and the second
measuring plate 140 may be provided between the neg-
ative electrode plates, and the first measuring plate 130
and the second measuring plate 140 may be provided in
different layers.

[0068] Additionally, although not shown in the drawing,
the first measuring plate 130 and the second measuring
plate 140 may be provided at the position of two negative
electrode plates 120 in place of the two negative elec-
trode plates 120. That is, the first measuring plate 130
may be provided at the position of a first negative elec-
trode plate among the plurality of negative electrode
plates 120, and the second measuring plate 140 may be
provided at the position of a second negative electrode
plate that is not identical to the first negative electrode
plate among the plurality of negative electrode plates
120. Accordingly, each of the first measuring plate 130
and the second measuring plate 140 may be provided
between the positive electrode plates, and the first meas-
uring plate 130 and the second measuring plate 140 may
be provided in different layers.

[0069] According to this configuration of the present
disclosure, the first measuring plate and the second
measuring plate are not included in any one of the pos-
itive electrode plate and the negative electrode plate such
thatthey are spaced a predetermined apart, and instead,
two selected from the plurality of positive electrode plates
or two selected from the plurality of negative electrode
plates are replaced with the first measuring plate and the
second measuring plate in the manufacture of the sec-
ondary battery according to the presentdisclosure, which
makes it easier to manufacture the secondary battery.
[0070] FIG. 7 is aschematic perspective view showing
the configuration of the secondary battery according to
an embodiment of the present disclosure.

[0071] Referringto FIG. 7, the secondary battery 1 ac-
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cording to an embodiment of the present disclosure hav-
ing taped outer surfaces may be fixed. For example, the
secondary battery 1 may be formed in the shape of a
rectangular prism with the tapped outer surfaces. Alter-
natively, the secondary battery 1 may have outer surfac-
es surrounded by the case.

[0072] Additionally, the secondary battery 1 may in-
clude the plurality of leads on one side. For example, the
secondary battery 1 may include the positive electrode
lead 310, the negative electrode lead 320, the first meas-
uring lead 330 and the second measuring lead 340 on
one side of +y-axis direction of FIG. 7.

[0073] Preferably, the positive electrode lead 310, the
negative electrode lead 320, the first measuring lead 330
and the second measuring lead 340 according to the
present disclosure may be bent in upward or downward
direction. More specifically, the positive electrode lead
310, the negative electrode lead 320, the first measuring
lead 330 and the second measuring lead 340 may be
bent in upward or downward direction such that flat sur-
faces face the outward direction of the secondary battery
1. For example, as shown in the configuration of FIG. 7,
the positive electrode lead 310, the negative electrode
lead 320, the first measuring lead 330 and the second
measuring lead 340 may be bent in the same direction
of +z-axis direction or-z-axis direction such that flat upper
surfaces face in +y-axis direction. According to this con-
figuration of the present disclosure, the plurality of leads
may easily come into contact with measuring terminals.
[0074] The secondary battery according to an embod-
iment of the present disclosure may be connected to an
apparatus for secondary battery state estimation. Here,
the apparatus for secondary battery state estimation is
an apparatus for estimating the state of the secondary
battery, and further the degradation of the secondary bat-
tery. Additionally, the apparatus for secondary battery
state estimation may estimate the life or degradation of
the secondary battery through secondary battery state
estimation. Particularly, the apparatus for secondary bat-
tery state estimation may be connected to each lead of
the secondary battery 1 to estimate the life of the sec-
ondary battery.

[0075] The secondary battery according to the present
disclosure may be provided in a battery pack itself. That
is, the battery pack according to the present disclosure
may include the secondary battery according to the
present disclosure as described above. Here, the battery
pack may include a plurality of secondary batteries, the
secondary battery, electricals (BMS, relay, fuse, etc.) and
a case.

[0076] While the present disclosure has been herein-
above described with regard to a limited number of em-
bodiments and drawings, the present disclosure is not
limited thereto and it is obvious to those skilled in the art
that various modifications and changes may be made
thereto within the technical aspects of the present dis-
closure and the equivalent scope of the appended claims.



15 EP 3 671 941 A1 16

Claims

1.

A secondary battery comprising:

a packaging material including an upper cover
and a lower cover, the packaging material
formed by sealing an outer periphery of the up-
per cover and an outer periphery of the lower
cover;

an electrode assembly including a plurality of
first electrode plates, a plurality of second elec-
trode plates stacked in an alternating manner
with the plurality of first electrode plates with a
separator interposed between, a first measuring
plate and a second measuring plate having a
same polarity as the first electrode plate and in-
cluded in at least one of the plurality of first elec-
trode plates, a first electrode tab extending from
the first electrode plate, a second electrode tab
extending from the second electrode plate, afirst
measuring tab extending from the first measur-
ing plate and a second measuring tab extending
from the second measuring plate;

a first electrode lead having one end in contact
with the first electrode tab and the other end ex-
posed outside the packaging material;

a second electrode lead having one end in con-
tact with the second electrode tab and the other
end exposed outside the packaging material;

a first measuring lead having one end in contact
with the first measuring tab and the other end
exposed outside the packaging material; and

a second measuring lead having one end in con-
tact with the second measuring tab and the other
end exposed outside the packaging material,
wherein the first electrode plate and the second
electrode plate have different polarities.

The secondary battery according to claim 1, wherein
the first measuring plate and the second measuring
plate are included in any one of the plurality of first
electrode plates such that the first measuring plate
and the second measuring plate are spaced a pre-
determined distance apart.

The secondary battery according to claim 2, wherein
the electrode assembly further includes an insulating
element configured to fix the first measuring plate
and the second measuring plate, and to electrically
isolate the first measuring plate from the second
measuring plate.

The secondary battery according to claim 1, wherein
the first measuring plate and the second measuring
plate are each included in any two of the plurality of
first electrode plates.

The secondary battery according to claim 1, wherein
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the electrode assembly is configured such that the
first electrode lead, the second electrode lead, the
first measuring lead and the second measuring lead
are disposed on a same plane with each of their
lengthwise directions facing a same direction.

The secondary battery according to claim 1, wherein
the first measuring tab is integrated with the first
measuring lead in a form of a plate, and
the second measuring tab is integrated with the sec-
ond measuring lead in a form of a plate.

The secondary battery according to claim 1, wherein
the positive electrode lead, the negative electrode
lead, the first measuring lead and the second meas-
uring lead extend out of the packaging material in a
same direction.

The secondary battery according to claim 7, wherein
the positive electrode lead, the negative electrode
lead, the first measuring lead and the second meas-
uring lead are bent up or down in a same direction.

A battery pack comprising the secondary battery ac-
cording to any one of claims 1 to 8.
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